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A j o i n t  Industry/NASA Power Systems Workshop was 
h e l d  Oc tobe r  20-23,  1968, a t  Big  Meadows Lodge, V a .  The 
emphas is  was on power system r e q u i r e m e n t s  and c o n s t r a i n t s  
and on t echno logy  r e a d i n e s s  f o r  s p a c e  s t a t i o n s  of t h e  mid 
1 9 7 0 ' s .  

Much o f  t h e  d i s c u s s i o n  r e v o l v e d  on t h e  problems 
a s s o c i a t e d  w i t h  t he  u s e  of  l a r g e  area s o l a r  a r r a y s  and 
t h e  i n t e r a c t i o n  o f  these and t h e  s p a c e  s t a t i o n  d u r i n g  
a t t i t u d e  p e r t u b a t i o n s  and c o r r e c t i v e  maneuvers .  
p a r t i c u l a r  i n t e r e s t  are:  

Items of 

1. 

2 .  

3. 

4. 

TRW Systems,  Redondo Beach, C a l i f o r n i a .  
TRW i s  d e v e l o p i n g  a d i g i t a l  program under  GSb'C 
s p o n s o r s h i p  f o r  h a n d l i n g  l a r g e  f l e x i b l e  s t r u c t u r e s .  
T h i s  program w i l l  h a n d l e  t h e  i n t e r a c t i o n  o f  f l e x i b l e  
s t r u c t u r e  ( a r r a y )  and s p a c e c r a f t  d u r i n g  a t t i t u d e  
c o r r e c t i n g  maneuvers.  Comments i n d i c a t e d  t h e  
d e s i r a b i l i t y  of a f o r m a l  c o n f e r e n c e  on t h i s  s u b j e c t  
a l o n e .  

( R .  F e r r e n k o p f ) .  

J P L ,  Pasadena ,  C a l i f o r n i a .  ( P e t e r  L i k i n s )  . 
Re fee l s  t h a t  t h e r m a l  e x c i t a t i o n  o f  a f l e x i b l e  
s t r u c t u r e  and t h e  i n t e r a c t i o n  o f  i t  w i t h  t h e  
v e h i c l e  c o n t r o l  s y s t e m  i s  n o t  r e a d i l y  h a n d l e d  
by a v a i l a b l e  a n a l y t i c a l  methods.  

GE, Va l l ey  Forge ,  P a .  (Hugh Raymond). 
Phe p o s s i b i l i t y  of momentum s t o r a g e  i n  f l e x i b l e  
s t r u c t u r e s  d u r i n g  c o r r e c t i v e  mane ive r s  may make 
i t  n e c e s s a r y  t o  i n h i b i t  c o n t r o l  sys t em a c t i o n  
d u r i n g  these  maneuvers t o  avo id  s t r u c t u r a l  damage. 
Hardware i s  a v a i l a b l e ,  new s o f t w a r e  i s  needed .  

North American Rockwell ( R .  Boudreaux) .  
S o l a r  c e l l s  mounted i n  r o c k e t  e n g i n e  e x h a u s t  plume 
w i l l  s u r v i v e  exhaus t  p roduc t  impingement i f  mounted 
p a r a l l e l  t o  f low b u t  n o t  p e r p e n d i c u l a r  t o  f low.  
e n g i n e  used  i n  t h e  t e s t s  was a 2 2 #  t h r u s t  e n g i n e  w i t h  
6 second b u r n .  

The 
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5 .  McDonnell-Douglas, Hun t ing ton  Beach, C a l i f o r n i a .  
( C .  S h i n b r o t ) .  
a r r a y s  mounted i n  f a i r i n g s  f o r  b e t t e r  u t i l i z a t i o n  
o f  s towage volume o r  r o l l u p  a r r a y s  mounted i n s i d e  
the  s p a c e c r a f t .  
t e s t i n g  o f  ba t te r ies  a t  c o n s t a n t  DOD may n o t  
p r o v i d e  data  c a p a b l e  o f  b e i n g  e x t r a p o l a t e d  to a 
" r e a l  world" s i t u a t i o n .  The t e s t  da ta  p r o v i d e d  
by NAD, Crane,  may not  be  enough. E .  Cohn, 
NASA-OART, commented t h a t  new t e s t s  are b e i n g  
s e t  up by b a t t e r y  e x p e r t s  and s t a t i s t i c i a n s  
which w i l l  p r o v i d e  more u s e f u l  r e s u l t s .  

TRW, Sys tems,  Redondo Beach, C a l i f o r n i a .  
T A .  S c h o e n f e l d ) .  
sys t em r e l i a b i l i t y  b y  hav ing  h i m  pe r fo rm i n - f l i g h t  
r ep lacemen t  and r e p a i r ,  b u t  would minimize  crew 
p a r t i c i p a t i o n  d u r i n g  c r i t i c a l  m i s s i o n  phases  by 
au tomat ion .  
f a s t  and e f f i c i e n t  b a t t e r y  r e c h a r g e .  

They f a v o r  t h e  u s e  of r o l l u p  

H e  e x p r e s s e d  t h e  o p i n i o n  t h a t  

6 .  
H e  s u g g e s t s  u s i n g  man to o p t i m i z e  

An i m p o r t a n t  improvement r e q u i r e d  i s  

7.  E l e c t r o - o p t i c a l  Systems.  ( M .  K l e i n ) .  
Gul ton  i s  working on a 1 0 0  AH N i C d  b a  
s p o n s o r s h i p .  B a t t e r y  w i l l  o p e r a t e  a t  
a c t i v e  c o o l i n g .  S o p h i s t i c a t e d  c h a r g e  
are r e q u i r e d .  

t , t e r y  

c o n t r  
30-45 

under  LRC 
% DOD w i t h  
01 methods 

8. RCA, P r i n c e t o n ,  N.  J .  ( J o e l  B a c h e r ) .  
They recommend t h a t  work  be  done on b a t t e r i e s  to improve 
cha rge  r a t e  accep tance  and cha rge  e f f i c i e n c y ,  to r e d u c e  
t e m p e r a t u r e  s e n s i t i v i t y ,  to improve seals ,  and to deve lop  
c i r c u i t s  f o r  p r o t e c t i o n  a g a i n s t  c e l l  r e v e r s a l .  

9 .  

10. 

Boeing, S e a t t l e ,  Wash. (S. G r o s s ) .  
Hold ing  b a t t e r y  t e m p e r a t u r e  i n  t h e  r a n g e  o f  40-70°F 
h e l p s  improve l i f e ,  i n c r e a s e  e f f i c i e n c y ,  and r e d u c e  
I 1  memory" e f f e c t .  
and b a t t e r i e s  a r e  n o t  known a c c u r a t e l y  s o  d e s i g n  o f  
optimum c e l l  geometry i s  n o t  p o s s i b l e .  H e  s u g g e s t s  
t h a t  a thermal  d e s i g n  s p e c i a l i s t  r a the r  t h a n  a b a t t e r y  
e x p e r t  shou ld  p o s t u l a t e  t h e  b e s t  geometry from a heat-  
d i s s i p a t i o n  p o i n t  of v i e w .  

Thermal c o n d u c t i v i t i e s  o f  c e l l s  

McDonnell-Douglas-As t ropower  , S a n t  a Monica, C a l i f o r n i a .  
( D .  J .  Smatko) .  
which can be used  t o  i n d i c a t e  p r e s e n c e  of oxygen or 
p r e s e n c e  o f  hydrogen.  
on a b a t t e r y ,  a means e x i s t s  f o r  a c c u r a t e l y  d e t e r m i n i n g  
t h e  s t a t e  o f  charge  (oxygen)  or t h e  o n s e t  of c e l l  
r e v e r s a l  ( h y d r o g e n ) .  

They have developed  m i c r o  f u e l  c e l l s  

By mounting one of  each  i n  or 
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Many o t h e r  p a p e r s  were p r e s e n t e d  t ha t  have n o t  been  
summarized here,  A copy of t h e  agenda i s  a t t a c h e d .  A 
p r o c e e d i n g s  w i l l  be  i s s u e d  by OART as soon as t h e  m a n u s c r i p t s  
are made a v a i l a b l e  b y  the p a n e l i s t s .  

1 0  22-BWM-me f 

Attachment  
Agenda 

B .  W .  Moss 
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